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people whom the respondents did not 
consider personally important; they were 
often not the family and close friends social 
scientists thought them to be. Instead, a 
confidant might well be a barber or beau-
ty-salon employee, a bartender, a therapist 
(either physical or psychological), or a 
trainer at the gym; they are priests, rabbis, 
doctors, and financial advisers. People of-
ten selected confidants because they were 
knowledgeable on the subject (e.g., doc-
tors, nutritionists, financial planners). At 
other times, the chosen confidants simply 
happened to be available at the time peo-
ple felt the need to discuss a given topic.

“In fact, we often avoid using people 
who are close to us as confidants,” Small 
explains, “exactly because they are impor-
tant to us.” For one thing, a troublesome 
issue might concern that potential listener 
directly: one classic case is an extramari-
tal affair. Another obstacle can arise if the 
discussion would worry the confidant: “A 
graduate student running short of money 
might not talk about this with his parents, 
out of fear of worrying them,” says Small. 
Third, people have more at stake in how 

important others see them. “If you are 
close to your sister, you don’t want to talk 
with her about some borderline-unethical 
action you are considering,” he explains. 
“You care a lot about her opinion of you.” 
And fourth, people avoid confiding in oth-
ers because, inevitably, word gets around 
to someone else: in Small’s formulation, 
“Amy won’t talk to Bob about this, because 
then it will get to Charles.” 

Core discussion networks, Small says, 
also depend to a significant degree on the 

organizations to which people belong. 
“You could imagine your life as a series 
of places you frequent, and spend time in 
regularly—schools, mosques, gyms,” he 
says. “These are the contexts where people 
are actually interacting with others. As 
sociologists, we know a lot about social 
structure. It’s time to start learning a lot 
about interaction.” vcraig lambert

mario luis small website:
www.mariosmall.com 
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Thinking Conceptually

W
hat makes learn�in�g so 
difficult is that no mind—
even a young one—is a 
blank slate.

Children under the age of five, for exam-
ple, think that the wind and sun are alive, 
but that plants aren’t. They confuse signs 

of movement with signs of life; they think 
that inanimate things are dead. They can’t 
disentangle what it means to be alive from 
what it means to be real, to exist, or to be 
visible. When they talk about the body, 
they might say that the heart is for beat-
ing, and the lungs for holding air, but not 
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that these organs connect.
Between the ages of six and 10, children 

construct a more advanced, vitalist theory 
of biology: they come to understand that 
the body must obtain energy from outside 
itself in order to function. This funda-
mental premise becomes linked to other 
concepts—that bodily functions sustain 
life, health, and growth, or that special-
ized body parts work together in a system. 
First, though, the kids must overwrite 
their original intuitions, a process that 
hugely taxes their mental resources.

When assistant professor of psychol-
ogy Deborah Zaitchik of Harvard Medical 
School tested adults with Alzheimer’s dis-
ease on these same scientific concepts, the 
results surprised her. Many of her study 
subjects at Massachusetts General Hospi-
tal were retired physicians, scientists, and 
professors, yet, “looked just like four-year-
olds on a whole series of tasks,” she says. 
The results from the two groups seemed 
to match perfectly. “Why should that be?”

She was also startled to discover anoth-
er population whose vitalist theory had 
degraded: healthy elderly adults, between 

the ages of 65 and 81. On sorting tasks, 
they often misjudged airplanes, watches, 
and bicycles as being “alive” simply be-
cause they moved. What, she wondered, 
makes biological concepts so difficult to 
grasp, and to hold onto? Which cognitive 

processes does such conceptual change 
depend on?

When she asked Susan Carey, Morss 
professor of psychology, to suggest devel-
opmental psychologists who might want 
to collaborate on this question, Carey 

Deborah Zaitchik  
and Susan Carey
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THEY CHATTED OVER MEALS, hosted study 
breaks, and even handed out candy in 
exchange for a conversation. Members of 
the Class of 2014 Senior Gift Committee 
found creative ways to encourage class-
mates to make their fi rst gift to Harvard.

� eir dedication paid off  with 78 percent 
participation, a record number of leadership-
level gifts, and an impressive $56,000 total.

Leading a team of over 150 volunteers 
off ered co-chairs Arleen Chien, Preetha 
Hebbar, Terah Lyons, Kavya Shankar, 
and Joshua Zhang a chance to continue 
the pay-it-forward tradition of senior 
classes. Hebbar, a history and science con-
centrator who lived in Cabot House, 

explains, “As I went through Harvard, I 
realized that it was a transformative expe-
rience. I was inspired to become involved 
with Senior Gift because I wanted to hear 
other people’s stories.”

� rough the intense seven-month process, 
the leaders became extremely close. “It was 
totally consuming, but we knew it was 
worth it,” says Lyons, who lived in Eliot 
House and concentrated in social studies.

Zhang, an economics concentrator who 
lived in Leverett House, sees giving as a 
great way to stay connected: “I told every-
one that Senior Gift was just the beginning 
of a lifelong relationship with Harvard.” 
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thought about her own work with adults 
born with Williams syndrome, a condi-
tion that leads to severe mental retarda-
tion, and offered to join Zaitchik’s project 
herself. Although adults with Williams 
syndrome have extensive factual knowl-
edge and advanced language abilities, their 
understanding of biology remains stalled: 
one subject, for example, had an avid in-
terest in the “funerary practices of other 
religions,” but no biological understanding 
of death. As Carey asked herself how this 
gap could occur, it became clear that con-
ceptual development involves more than 
“just acquiring new facts.”

Zaitchik and Carey are now engaged 
in a multiyear, interdisciplinary research 
project that investigates the relationship 
between such conceptual change and 
“executive function” (EF), a suite of men-
tal processes including inhibitory control 
(the ability to suppress distractions and 
inappropriate responses); set-shifting (the 
ability to switch between different modes 
of thinking depending on the nature of a 
problem or a goal); and working memory 
(the ability to actively hold information 
in mind while updating it). Adults with 
Alzheimer’s or Williams syndrome, they 
explain, have less EF and thus have either 
lost, or never built, a more advanced the-
ory of biology. As for the healthy elderly, 

Zaitchik and Carey suspect they haven’t 
truly “lost” their biology knowledge; in-
stead, their deteriorating EF undermines 
their ability to express that understand-
ing. Their inhibition has become too weak 
to suppress the instinct that moving ob-
jects are alive.

In the case of young children, the lit-
erature linking stronger inhibitory con-
trol and working memory to higher math 
and reading scores had already suggested 
that these functions affect skill develop-
ment. With their new finding that EF 
scores predicted scores on biology tests, 
Carey and Zaitchik showed that executive 
function also shapes conceptual develop-
ment. Recently, one of their postdoctoral 
research fellows, Igor Bascandziev, ran 
trials in which he led young elementary 
school children in “training sessions” that 
modeled how body parts work together. 
Children with higher EF scores left with a 
stronger understanding of bodily systems 
and, more surprising, of vitalist concepts 
they hadn’t been explicitly schooled in: 
the ideas of “alive” and “dead.” As Zaitchik 
puts it, “They got the bigger bang for the 
buck.” For those children, “Learning is 
more effective.”

Understanding the cognitive functions 
that govern learning may, down the road, 
change pedagogy. “The business of educa-

tion is conceptual change,” says Carey. Yet 
the implications of their research reach 
beyond curriculum design. Children in 
higher-income households tend to have 
stronger EF, she points out, emphasiz-
ing that “executive function is not a fixed 
trait.” Indeed, new research suggests the 
opposite. Last November, psychologists 
at New York University published a study 
showing that kindergarteners in a pro-
gram focused on strengthening their ex-
ecutive function demonstrated large gains 
in math, reading, and vocabulary—and the 
effect was particularly large for children in 
low-income schools.

Zaitchik and Carey remain hopeful about 
the potential “downstream” impact of their 
work generations hence, but for now, they 
will focus on the big, underlying theo-
retical questions that excite psychologists 
and philosophers. Three years into their 
National Science Foundation grant, says 
Carey, they feel confident they are “barking 
up the right tree.” They’ve established that 
executive function has a powerful relation-
ship to conceptual change. In the next two 
years, they’ll seek to answer the questions 
of how and why. vsophia n�guyen�

laboratory for developmen�tal studies:
https://software.rc.fas.harvard.edu/
lds/research/carey/members
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Company Size Matters

B
ecause she has spent decades writ-
ing about how businesses manage 
innovation, Rebecca Henderson 
calls it a fitting coincidence that, be-

fore moving to Harvard in 2009, she spent 
many years as the Eastman Kodak profes-
sor of management at MIT’s Sloan School. 
It was, after all, the monumental shift from 
film to digital photography that sent Kodak 
into bankruptcy.

“I work with firms that are worried that 
they are going to be Kodak,” the McAr-
thur University Professor explains. She 
has found that companies that innovate 
successfully are skilled at anticipating 
consumer needs, managing the research 
and development of new products to meet 
those needs, and constructing business 

models that include new offerings.
But recently she has focused on one of 

the most globally consequential shifts in 
history—from an economy based on fossil 
fuels to one based on alternative energy—
and she is finding that some past lessons 
about innovation may need to be reconsid-
ered.

Under most circumstances, Henderson 
has found, small start-up companies may 
be better equipped to launch and cope 
with “disruptive innovation”—changes 
that set off a sea change (see “Disruptive 
Genius,” July-August 2014, page 38). A 
large company’s assets can limit its abil-
ity to maneuver. “If you’re Kodak, for ex-
ample, some of the assets that kept you in 
business for so long include unbelievable 

manufacturing ability in film, so one of the 
constraints as you attempt to innovate is 
keeping your existing assets, which are a 
huge source of advantage, but not letting 
them trap you into models that don’t make 
sense.”

Among those existing assets in large, 
successful firms are employees with “skills 
and capabilities that support the pursuit 
of operational excellence”—but this is 
“often a quite different set of skills and 
approaches than one that generates in-
novation and experimentation,” she says. 
Start-ups, on the other hand, often work 
without restrictive mental models that 
can stifle creativity. And, she adds, smaller 
firms in many industries see a greater re-
turn, dollar for dollar, on their research in-
vestments. A start-up’s lack of cash can be 
a problem, but it can also force a company 
to be nimble: “It’s a great advantage be-
cause you have to really hustle. If a project 
doesn’t work, you take it down and start 
again.” Big firms need to act like small, cre-
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